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(54) Title: SYNOVIAL MEMBRANE CELL PROTEIN 

(54) mM(D^^: mmmf&^ >/«?n 

(57) Abstract: A novel protein synoviolin and a gene encoding the same are disclosed. TTiis protein is expressed specifically in the 
synovial membrane tissue and associated with an autoantibody which recognizes this protein in patients with rheumatoid arthritis 
(RA). This protein or its antibody is expected as being useful as an RA-specific diagnostic marker. Moreover, it is expected that an 
RA remedy could be screened by using the above gene or protein. A transgenic animal of the synoviolin gene is also provided. This 
transgenic animal is usable as an RA model animal in developing a remedy for RA. 

(57) gftj: 



*|gP>gf±. 3gr^^ Mi// t^^^ ]) > (Synoviolin) t. Cltl^ Ki^^a^ 

tltt^^;tSo ^hi^^mmii. synoviolinite^<7) h^>';^v^:n^:y^lij^^ 
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(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P / 

It (AT, BE, CR CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 2 X^=J— K&l;fte(DSSI§IZOl^T^*, Sa9^?7S::HS 

LU, MC, NL, PT, SE, TR), OAPl ^ I* (BE BJ, CF, CG, ^PCTiSif v h OigSIJCjiil $;^^Tl^'g) T^ — Ki: JBgg 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). CD^V^VXy— hj *#R§o 
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:/ D - 5=- ^ ^ ;t -5 ^ ite^ I- M b -C V ^ ^ o 

VtMJ^flS (synovial cell) fi, ^giiCOm^X' 1 - 6 ji(?DJb^^Ji^?F^^-r-5i^*t 
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/JS:<'-' R B>C. l>— >J J -T^/J' C/TT-VJ 7 -o^ v_ «_ fe>«v A/v^lK*".^ BS'Fyi % J C J \ ^ w 1 PI « v- iiu*:?::^ 



*BJia (synovial cell) iZ.'hti: Aj-Q J \f :^ )) (Synoviolin) ,i: ife <3 { t fc„ 

tfllEt^*rtMJ^flJ3&cD5^^*/^ 80kDa, HOkDa. ^ LT 220kDa 
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Sl-5 [ "FBNL" (fibri 11 in-like) *fcfi "EFEMPl" (EGF-containi 
ng f ibrillin-like extracellular matrix protein 1) t'h^i'^tl^^ i'i^ t h 2 
i^i^WM^Wmi^ (human diploid fibroblast) ■eiiilJ^mL--CV^6^'&^ bX^ 
M-^tLfz (Lecka-Czernik, B. et al. , Molecular and Cellular Biology, 15, 1 
20-128, 1995) o #it6^{c:{i, DNA-a^^R^'feiti-SEGF^ K> ^ (Epidermal Gro 
wth Factor-like domein) ^^Oo Sl-5iCOV^T{i^it .b^^^-g-^OiSit^g'tt (M 
J3Sii?ilS'tt) {i^tB$tl.TV>;5o *a£Sl-5(D^^^5 Malattia Leventinese 

(ML) Doyne honeycomb retinal dystrophy (DHRD) ^ Mai bTV^^ ^ i: 

(Stone, E. M. et al. , Nature Genetics 22, 199-202, 1999) ^ttXV^^t) 

X b J: 5 ^ o < tf^T^^^^xfe S i i 5 ^ X t> ^.e V \ 
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(D^\k^mMi\^->^\^-t ^ ^ t f)^X% So :ic^y :y ^ ^^Wi^^U^ UT. ixy l:-';^- 
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5 

^M])^-^ ^nh(Dm^. -^-y t';^y ^y ^"^^ Kir^O^ii. T^cCfeW^ 

Cl] Ttfi (a) ;6^e> (e) c0V^-rtL;6>{ctfigi(^7K y ^ 1^:^-9^ Ko 

(a) ia^iJ#-§-: 2tJ:|BSOT^ y^iS^iJ;6>b7'.eSlieK^ = -Ki-'5#y 

(c) iE^ij#^: 2^ctfi^(^T^yMiB^|J^c:*5v^Tl^b<Mic<^T$y 

( d ) i£ JiJ#-^ : 1 {-iEtt<7:)i^^@a^iJ*^ b T'.t ^ ^ y ^ K ^ h y > 
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( e ) ga?iJ## : 1 \zMW.(0'^Un t'}^fti<h^lO %j^_L<^tgI^tt^^ 

C43 isfc<?? (1) - (3) ■h^hfi^mtf-hm^^^^'>-f^<>i'^^^<^'^^'^^^ 

(3) '?tl«ti±<lriE3S-r^ 

C73 C63 (clE^Ofl^KfemJWflS^*** ^?^Kte^«*/ctt^c^tt«-h« 

[83 [33 iiiB«OMeM^fctt-<3^5^KiC^^^-t-SfeTC^^o 

[93 [33 1^15^05 <5'>'^'^i5'W^^c{i-<^g^K%'^tP> [33 lCia^(DiJ' 

[93 (D^^^^^^^^^o 
[113 [33 •tcfB^(DiJ':/-''^i5'K^^c(i-<7'^ Ka:RJ^^^-r5fc^:#:^^tf^ C33 



I 
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#:^^tH-rsxm 

(1) :^^^J|S|-^ C8] Jc:fBitcD35i;l*:i:^M^it'5Xi^. 43cttJ« 

(2) [33 {^lEiiOMe^^ *5j:t//:^fc{i^(^$|S:9--<7°^ Ktc|g-^-r-5> C8 3 

I 

llt-tiMS^^c^ii'^/ce < thl 5^^ i^;^^ K^-^tp^K y ^ ^ w::^^ Ko 
[1 73 ^C)Xa^-a-tP. :^^^3|s|-4'(^ [1] ^tUt [2] tC|5«c©J}^ P ^ l^:^ 

(2) c 1 3 ^ tai c 2 3 }ciBtto^° ]}^^ u:^^ Ktc^N^ y y i?v x-r ^ . C 1 

C183 C163 {ctBife(D/Ky u:^^ K^^tf. [13 ^tc\t [23 t-tetto 

[193 [33 t-IB«JCDi5' W^°:i7|^^fc{:i^^^' K-T'Sa^^iT:) 



* 
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C2 03 »dsy >i7-v'5^m^M"efcS. Ci 93 lc|B^(D;^ifeo 
C2 13 mm^^^itrnM^'M-^^h^. C19] (c|B«t^:^&o 

'^(D-^-iJ—dK C13 (ctB^<D7Ky^^w:^^K. C33 i:it2m<^ ^'-''^ 
i^H. C33 \z.WMi(0^^'9-\'. [33 ^c|Bm(D>?^^/•^^®^-^'^-t'^^^*^^ 

ii) xm i)cD^m^:^^^ itttTOu i^-^=f-i;M»^tt^xm 

[2 43 ii#:mi|-;i5^^#<^Jla^^'^^ ^ ^ 'gtt^SSy r>-79^«^-^-:*-^^ [33 
{zM-t-t^^WX^^ [2 33 t-ISttc^;^J*o 

[2 33 lz:ia^<D:&feo 
[2 63 i5^(^xm^"^tf. mmt^mo) [33 tc|Bm«75i?^^-^^K^^c{^-<:;^^K 

C2 73 ^^CDJLU^^ts. [33 }c|S^<D:?>'v-?i?K*fc{*-^7'^Ki:^^-rsS 



I 

V 
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9 

C2 8 3 ^(DXm^^tf^ [33 iyy<^Mt^(D]) t(D^^^^m. 

a) ^mit^m^^TX [33 liZ.mm(Di^>y<i^M-^fcl-i-<yf-}'^t^(D]) 

[2 93 y;^^^K;5Si^/ If-;^]; >-y;^f>'KSl-5X'fe5 [2 83 {-lSg6(^^}£o 

[3 03 ^(DUm^-^ts. [33 i-te«c^7)^5'>-^^°^^Ki^<Z)y Ki:(D,1i^'g'^PJ. 

a) [2 83 {-iBit<^;^&(Cj;->T> [33 f-IB^c^^ 

C3 13 <!fe«^xm^-^tp> ^mih^^(D [33 (c|B«fe«^?://<i?«{cJ:^i^i/-:^/^ 

b) fuf5^5'>'/^°^5^K^^-r5v^^J'■'-:^y^^K^^^^tti■t--5X^ 

[3 23 ^<?:>xa^'^iJ's [33 (wfB*!tOi?>'^^i^K(Cj;5i^i5^^/^^AiS^liS|S-r 

a) [3 13 }Cf5*fec^;^i^tCj;oT. ^^-fk-a^i^t^fulBiJ' W^°^K{-J;-5i^ 

b ) >!tM t Jt$5f bTf^^f^Pfi|5(^?g'l•^;6s;^v^^®l'^b■^#Jtr^l^Ri-5x^ 

[3 33 ^fc<7:»xm^-a tf s [ 1 3 iciaife(D7K y ^ u^t^ i^'cD^^^m^-t^m^ 



I 

f 
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b ) ttIIE5J? ])^^ Yco^^yy^jv^W&ir^iM. 

a) [3 3] \z.mL(o:^mK^^x. ^mY.^m<D [13 \z.w.m<D^^v%^ 

C3 5] C2 73 l^fE^(^>^^ y-^^^^^^fet--^'^'^^*^^^^^'^'^^^'^^^^ 

[3 6] [3 0] }ci5ifeo^^y-^^^^^:^&t-J^<'-^^^^-^*'^*^^^'^'^^^ 

[3 7] [3 0] ^fct* [3 2] (DT.^ ^)-:^>'^-:^m^^^X'i^^^tii-X'^^ 

[3 8] [1] ^b<(4 [2] lasft^^^y^^^^^f^^ {ciaifewiie« 

[3 9] [1] *fc}i [2] lc|5«c7>7j<!J^^l--:*-^K<^)|§m:i55fe^^tf^^^2>^\ 
[40] [1] ^fc^i2^c|B«(^JKy5^^5^1^^^K;^|S>^^^5l56<,^;l*A$:j^X^/^S. [3 

[4 2] I^H'ttt-i^o [1] ■^fc\t [2] OV^-rtL*-^C|Em<^:^y^:^'l^^^Kc^ 
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[4 3] ftfe.c^3t'fe^:6V >'$i^TV^5^ [4 2] lzmM.<^ h ^ > :^ ^ ^ y 

[4 43 [4 0] i^tci-X [4 2] {ClBSccD h9V:^v^a::=-^>'i^^l:: h^tlibifetcS 
[4 5] 2fe^0Xm^-sti'^ [1] ^fc« [2] t;i|B^cD/}< i; KOI^Htt 
a) [1] ^.tcii [2] (c|B^(^:!Ky K«^I^Htt>^n^— ^ — 

[4 6] mU^m^.*^. [4 3] {wfBife(D h^^;^v?^::^>>'^^^t hW1tK)#)*fc 

[4 7] d^cDnm^-sti. [1] ^/cfi [2] }c:fBigcD*°y u:tf-y(Df^m^ 

a) [4 5] iZtE.m(D:fjm^XoX. »'fb^i^<D [1] ^fcfi [2] 
[4 8] [34] . *^c{* [47] tClBtt<D;^i5' y-r=.>'i>-';fyj^{^j:oT#2)wi 

[3 0] i;ifB«tc?:);^iJ^ ])—::^^^i>^:^mz.x^xm^::.t^^x^^it^m^^4- 

-r^xm^-^tf, i^y t:';f y :/ii^y fc';ty vy K^:05i$'a'PJ.*:*r&lc|g-r:5o 

[3 0] ^7t« [3 2] (DP.^ V-=^>'^'':^m^X^xn?>:it^^ 



I 

» 
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;t-y vi'^y t'^ry V];;5f^-K^:©^'a'|5W^J<^3^it^^*3^t5i£^{^:li-r?)o^^- 
;*:|gPJ«. C3 0] C3 23 (D^iJ' !;--^^^^:&-fe(-J:o-c#5cit;65-C'# 

ytlKii^'(£ii^J<^Si^f-*5tt-5^ffii-Pi-^o m\^:^^mn. C3 43 > ^fcfi C4 

mJKM^^e'^^<^*?*f-^^i^^--^^''^^^^^^"^'^^ (Nucleic Acid Re 
s. 16:7583-7600, 1988) o mmm.'^^^mtmtX^X^^X^ItRkm 



wo 02/052007 
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■^Zf^D—^^^rh (Nucleic Acid Research, 16, 7583, 1988) « iBJ'JS^ : 11^ 

^^\^^it^cD^&^m^^B^^£ >^^t^1^'^yy^^m(Dm}lXh^:LthX'■ 
/^b-fSL (Sl-5) <tcD^'a'^^t4{^:S-:5v^T'b^ft^i^•5o i-^«e:b-^:^^9J{4. SL 

(si-5) t(Dimxi'&E^m'k.^->y ^•^))i^(omy\^-^t^o sl 

(si-5) ^^^xim^-^ >'^<^ W^::^^ y-^^^^-rs:: tiziioT^li^-efctL 

tt*^Bi-il^-f5^^:i5x*t-5o fcix.f»^PJ#b;ei5^aibfc SL (Sl-5) fl. 
HWlliil^^Ufc J: 5 {Cli/y t-'::^y >cOcDNA(;L*3l^-C1233-1592#g -5120 

^"f'^SoSLi: LXti accession number AAA65590 (nucleotide accession U03877)^ 
138449, NP_061489 (nucleotide accession NM_018894), NP_004096 (nucleotide 



fl 

» 
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accession NM_004105). i£.1t\it Q12805 iz:it#5t ^tl<5 Sl-S^J' ^/"^^ S-^> "ttl^ 

•^i'^VS'!4^^-t"2)i5^ >'^"^:i'K^ffl^''S^ (Lecka-Czernik, B. et al. , 

Mol. Cell. Biol. 15. 120-128, 1995; Heon, E. et al. , Arch. Ophthalmol. 1 
14, 193-198, 1996; Ikegawa, S. et al. , Genomics 35, 590-592, 1996; Katsan 
is, N. et al.. Hum. Genet. 106, 66-72, 2000; Giltay, R. et al. , Matrix Bi 
ol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Genet. 22, 199-202, 199 
9) o 

T*5?), Egfli?|^fifeWlil*5V^-Cii Apical Ectodermal Ridge (AER ; ^B3S^lI t;^) 
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explantmi^X^j^m^^m\^^tcM^Xm. J }f:tV^^y^y:^T^h (lacZit 

fcmtg ^ 6 i: i o T ^> ^ - -e % <5 , 
^>'y<^Mt't^:Ltf)^X^^^ t^t^i-^. FLhG^ii^\ tiki?' ^\ V^{4 1 



I 
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:y^, PP246-251. ^±^±. 1991^^^?) X'mm-r^:Lt7!)^X'^^o tct^itmU 

NA(^M5^MM3S(- J;'5iiS*l■<^Si^J^^^^>tb"rV^S (Proc. Natl. Acad. Sci. US 
A., 79:7258-7260. 1982) o ^.O^^Xii. bfcV^-fe ^ f ^lE5i^ 

gapped duplex?fe^;0S^5^ (Methods in Enzymol. . 154:350-367, 1987) „ 

-r-5^i3i&jw^^^i#o'a-^^y =f^p^ i^^^ 7^y ^^x^^^bo mmmm 
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^tm^ i^^-^'ym.fii ^^^ts:) ^ tz.\xr% m-k.\t y^^'r ^ y^ta ^-^-^tp) 

J;5{-s (polymorphism) ^>ft- 5 o Ct^^Mm^i- j;oT^Cfci^SSa^lJ 

(Dm<ti^x-^x. i-^tzammm(^T5.ym\ w^. wa. ^^nn/t^tz 



a 

* 
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(elector?. y®?iB5^"Jt*x @b^"J#-^: 2(e:*3itS4i2'fiz:oAia^j^Mb-cv^6o 
fo -5 1/ I- J; X :^*@E>?|J i-^^ b o T t> ^ T ^ y ^la^iJ ^ ^ b ''.e 
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fliSy^ h I) ;ir#:6^{C{4^!j;ttf 6XSSC. F\ 

25X:X-(Dy^4':fV^^-^—i^3l^ts IXSSC, 55°CX'(D^^t\f^ofc0k^t:^i-:i 

t h'>y fpd-y (iB^iJ#-i-: 2) tw^^^2»ALT#fci?>'^-^^K^. _btBO 

mf--f h^fiJ^UT=fT5Ci^SX't5 [0^J^(^B:*:DNA7^'— iS'z-O^ (DDBJ) t:L*5 
V^-C. FASTA, BLAST, PSI-BLAST, ^^TJ SSEARCH ^(D^mWWk^MiimmX^ ^ lU 
^\-tB ;$:DNA7=— ^y^iy^ (DDBJ) <^ !> h O^S |IH±:^^ (Search and Ana 

lysis) CD-^' — ; http." //www. ddbj. nig. ac. jp/E-mail/homology-j. html] » 
National Center for Biotechnology Information (NCBI) lC*5V^-Cx BLAST^Ir^ 



f 

t 
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-<^i:^; http://www.ncbi.nlm.nih.gov/BUST/; Altschul, S.F. et al. , J. Mol. 
Biol., 1990, 215(3): 403-10; Altschul, S.F. & Gish. W. , Meth. Enzymol. , 1 
996, 266:460-480; Altschul. S.F. et al. , Nucleic Acids Res., 1997, 25:338 
9-3402) ] o 

Advanced BLAST 2. ItC^SH" 5 T 5 7 ^SfiJ'Jt^P-titO^tbttx ^^^^7 
J^iZhlastp^m^\ Expectm^lO. Filterfi^TOFFfC UT> Matrixi^BL0SUM62^ 
m\^\ Gap existence cost. Per residue gap cost, iS^Xf Lambda ratio^-^^L 
^'fl IK U 0.85 {y'y:i-/^hm KnM\^Xi^m^n^\ HI— it (identity) (D 
^#5^ t;eiSX'#2> (Karlin, S. and S. F. Altschul (1990) Proc. Nat 
1. Acad. Sci. USA 87:2264-68; Karlin. S. and S. F. Altschul (1993) Proc. 
Natl. Acad. Sci. USA 90:5873-7) o 

< «3o^ }^sx±(Dm.^^w-o^° KT'fc^o ^ ^ "c ^mmi 

A:T (fcfcLRNAiD^'^f* U) . G:C<D^mMi^htii^2:^m^^(0-:^<Dmi^ 
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(synovectomy) ici ^)^f46^^;l-yQ|^$i^fcmBimi^^^ '^.<t (--<^liit;i^bYtm 
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-S^L^ld^Tt^ (J. Clin. Invest. 92:186-193, 1993) „ [s]]|XUfc«*>bti> 



« 

wo 02/052007 PCT/JPOl/11289 

23 

• m 

^C|E^3i^■C^l'!K^jfea;^ife;t#: (recombinant) i LT#-5 ^ <!i t>"C^ 5o If 

-r:: 5oPGEX-5X-3(i;^1-*iit'^^^:i^/^i?9^;^^' S- h^^-^^a.^— if (G 

ST) tfT^M'^iJ' V^-^^Kt b-CB^^it^i:^;eiS-e#^ (Gene, 67:31-40, 1988) 
I v-y \f:t}) l^^-=i— K■t-Sil^E^^la^^i^fcpGEX-5X-3^ h'>3 5/ 

X'BL2l<Di:.0^S:i^mMW\^MX\^. ^^ti:i^m^m(Dm^ isopropylthio- jS-D-g 
alactoside (IPTG) ^^^D UTCSTBt-a-i^y f';^]; ^^tDlgJa^ftsW-fSo t'^^" 

itiHi- ^ i t J; «9 # -5 C i: /i^ -e # 5 o -^^m J; 5 GSTfi iJ'VWiJ' ^-fe :7 7 ^ 

v-y t:';^-y ^-tD recombinant ^#afcfcO*;;^ hZ-^i^^ — ^ i tT(i. rCD 

dr^n^J^-Y/l^;^^^^— ^flJffiUfc^m^^^>^T*feS (Bio/Technology, 6:47- 
55, 1988) o Si-, m%W}^(D'm^^mm\^X. CMV. RSV, V^^:iSV40^^^y p 



r 
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o i: t>^t:°^^ — (Immunochemistry, 8:871-879, 1971) o ^^^^^^ 
t,^^-efe5 (Am. J. Med.. 21:888-892, 1956) „ 1 
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/^7'5 ^OJ; fe•5v^^iMic*^.fT5 y^@BJiJiO#;6Di:i/^o 



r 
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4f y ^ ta_-^yl^^(2^:g.:^^- ^ ^ (Harlow, E. & Lane, D. ; Antibodies; 

A Laboratry manual. Cold Spring Harbor, New York, 1988) ^ Im^WM^^f^^ 
^n— ^^i/-r-5^i{;ii^9^yi>n— ^^V*n:#:^#§-<t^>X'#§ (Kohler, G. 

& Milstein, C. , Nature 256: 495-7, 1975) „ ^ n — ^ ^ T 

Syno-P3 (SLALTGAVVAHAYYC/gB^iJ*-^ : 3 ) . 
Syno-P2 (TCRMDVLRASLPAQS/iB^!]#-^ : 4 ) , *5 i 
Syno-Pl (GAATTTAAGTSATAC/iB^lJ#-^ : 5 ) 
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>':7"y- hTv^cx/^Vh (FCA) «;65— ^^c:fflV^bi^-5 (Adv. Tubercl. Res., i: 
130-148. 1956) o ii^^^r^lM-e:fe^^iI;!]PU. m^m<D ±.^^^U\.fc t Z. ^-V: 

'fl::fet#:{±. RA-^^O^iMM^M^Iji bfc^^l^i^v'P^-r A (Drug Delivery Sys 
tem; DDS) iZ^^mXh^o *^0>^{;i J; 5 f^;^ >^M1--5tii#:^^o TtDDS 



« 
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*:$><brBm^*fflSS;i^bt*^ Kl^l^i^ (in vitro) ^fcfi^f^P^ (in vivo) 
V^Ts #s Ms :J3J;0'S'M#<^F^K (stroma) ;6^5^^^ti.-5 (S. 

A. Kuznetsov et al. , J. Bone Miner. Res. 12, 1335-47, 1997; D. J. Procko 
p Science 276, 71-4, 1997; C. M. Thompson and R. A. Young, Proc. Natl. Ac 
ad. Sci. USA 92, 4587-90, 1995; A. I. Caplan, J. Orthop. Res. 9, 641-50, 
1991; A. J. Friedenstein, Int. Rev. Cytol. 47, 327-59, 1976; M. Owen and 
A. J. Friedenstein, in "Cell and Molecular Biology of Vertebrate Hard Ti 
ssues" , D. Evered and S. Harnett, Eds. , Wiley, Chichester, UK, 1988, pp. 

42-60; A. J. Friedenstein et al. , Cell Tissue Kinet. 20, 263-72, 1987; B. 

A. Ashton et al. , Clin. Orthop. Relat. Res. 151, 294-307, 1980; I. Bab e 
t al. , Clin. Orthop. Relat. Res. 187, 243-54, 1984; S. E. Haynesworth et 
al. , Bone 13, 81-8, 1992; A. I. Caplan, Clin. Plast. Surg. 21, 429-35, 19 
94 ; ^!] X. ItGemyme^CO ^ P^ih^ b http : //www. genzymebiosurgery. com 
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/) o 

m^i-£. *5)•'^kPB^^^»%f^;®^^f^t;l*DV^-c^'^b^•^. mmm^Mn (adipo 

cytic lineage) . i^-frlBB^ (chondrocytic lineage) , $5 JlTJ^fl-^flia^^lJ (oste 
ocytic lineage) (D^Wf^^Mj^^-^^ ^ tib^'^^t ^ (M. F. Pittenger et al. , S 
cience 284, 143-7, 1999) » 

F. Pittenger, ?1^H4#I^B5827740-^, 1998) o ^'fr*ffiJ9S--<^5><btt. is 
'i>^lCj:«9M^^/hMic:bfc^. iSL^^^%fi:\i^^m^-^ transforming growt 
h factor (TGF) - 0 3 -e$ij'^-f- S ^ i b ^ -fr -5 CI i: # S (A. M. Mack 
ay et al. , Tissue Eng. 4, 415-28, 1998; J. U. Yoo et al. , J. Bone Joint 
Surg. Am. 80A, 1745-57, 1998) „ 'Wmi^^(O^Mt\-t. m^\-t 10% r> v'J3^i,SjfiL?t 

^"t"5 C i 755T*# ^ (S. A. Kuznetsov et al. , J. Bone Miner. Res. 12, 1335- 
47, 1997; D. J. Prockop Science 276, 71-4, 1997; C. M. Thompson and R. A. 

Young, Proc. Natl. Acad. Sci. USA 92, 4587-90, 1995; A. I. Caplan, J. Or 
thop. Res. 9, 641-50, 1991; A. J. Friedenstein, Int. Rev. Cytol. 47, 327- 
59, 1976; M. Owen and A. J. Friedenstein, in "Cell and Molecular Biology 

of Vertebrate Hard Tissues" , D. Evered and S. Harnett, Eds., Wiley, Chi 
Chester, UK, 1988. pp. 42-60; S. P. Bruder et al. , J. Cell. Biochem. 64, 
278-94, 1997; N. Jaiswal et al. , J. Cell. Biochem. 64, 295-312, 1997; S. 
P. Bruder et. al. , J. Bone Miner. Res. 13, 655-63 1998) » 

^/c. ^#:|^^C4o^/^T'b^ m^\^i^^{tmm'^^m^<D^'UP% (in utero) ^(D^ 

m\^iiy)^ mmm^^. w^m. 'twrnm. ^mi^nrnf^. mmmwmm, 

•^r^-'ftS^-frS w ^ ^ (K. W. Liechty et al. , Nature Medicine 6, 1282-1 

286, 2000) o 19, Mt^tlfz-^^itm^W^mmii^io. Kglt^l^ 



4 
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^4^Jj^.e if ^m^-a-^^-it^ ^ t i!)^xt 5o 

ii) ii) Rktm^i^'i-f^TM 
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f 
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So 'B^J^tt'miScT) Two-hybrid system ^flj^ -(^M y ^ K ^ =i — Ki" 5 it-fe 
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M m ;^ ( 4 ^ T X m ^ tf o 



4 
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34 

{cM-r2.T>'i? =f:^;^ b vxwm-r^ih^^^n^ ^thx% So 1^:^ y > 

(DV ^>'h^tl.Xi-i. mx.itmMmicm^<DSL (Sl-S) ^ffiV^-5^i;5^-e#5o A 
f2is:6*]{^{i accession number AAA65590, 138449, NP_061489, NP_004096s "^^fi 

Q12805 (c^^^tb-ssi-s^j^^^^NVK-^. t^^:*-y Vi$^^^^^°^^K^c|t'^-r5^S'l•4 

^^-t-^RSI?, ^tt?3^^:2®Mbfci5'>'/^°^^'K^^V^S^ i:^SX-%S (Lecka-Czern 
ik. B. et al. , Mol. Cell. Biol. 15, 120-128, 1995; Heon, E. et al. , Arch. 
Ophthalmol. 114, 193-198, 1996; Ikegawa, S. et al. , Genomics 35, 590-592, 
1996; Katsanis, N. et al. , Hum. Genet. 106, 66-72, 2000; Giltay, R. et a 
1., Matrix Biol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Genet. 22, 
199-202, 1999) „ V^tiyJ f:^ Vl^V^l^Y^t (D^mit. ^^it^^ 
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^yc, K-t?fcSSl-5(i, Malattia Leventinese (ML) *5j;t>* 

Doyne honeycomb retinal dystrophy (DHRD) (DMWl&^^'Vh^ ^ 
TTV^'S (Stone, E. M. et al. , Nature Genetics 22, 199-202, 1999) „ ^tl^bCO 
^-#fi> (drusen) tm-£th^ttm^^±C. ^mn^^^M (age-relat 

ed macular degeneration; AMD) <J; ffif^ b/c:-i£tt^^i~o ^tLb(0:L tt^h^ J 

rn^mm {-sm-r ^ mm t u x conm w# ^ tL 5 o 
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v'>':3{^^— If hVf >' (VEGFS^ft^x PDGF^^fls:, HGFS^^^x EGFS^^ 
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± V y/y^ U7i-—i^^^—^ ^ ly (TGF & E) 

LX{i^!l;t{^TNFS^#:■^GM-CSFg^#:;'.C^^36S^Pb;^^TV^■5o Lfc-^^oX, 

^^Tx^mit-^^cDV^m ^wm-t^ ^ti^x'o. ^mt-^mi^ x^z^y v >- 
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^ =7-7 — T'^PJJ^ L/C t) . -5 V ^^i^5^; y ^^-fb^ ti v' ^^^^^^ V ;^ :^-7' 

S->i?'^^v^iS^Pfl#-r-5^k^i^i*ijaif^tbSo ^fd^i^^k-^^t-J; !9 v-y k'"^y 

y >'{cJ;S^Xi5^-:^/^^S3t^'(S3ii-S^b-6'^i:^J^^i^So 
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m-r^ih^m tmm^ti^o ^tc:^^mit. m^it^rniy^^^-r—^^ ^^v•i/7j^ 

\Y.''y^^^)^t^^\ih^'^^ MSW«3t^a"Ji^;^^i^ (SMART: Simple Modular Arc 
( hitecture Research Tool (iJ'ai:/-^-^ h t>#M http: //smart, embl-heidelberg. 

de/) Schultz et al. , Proc. Natl. Acad. Sci. USA 95, 5857-5864, 1998; Schu 
Itz et al. , Nucleic Acids Res. 28, 231-234, 2000) Icij;?)^ b'::^ U ^^^d 
Ring finger (Joazeiro, C. A. et al. , Secience 286, 309-312, 1999) 

if i^^^btLT 1/^-5 o ^fcRing finger E2^\f'^^ 

'9:fe3gWi-^o SDS-PAGEic: J; ^) MM h 7 v^^T r^'^ 7 :7 xf — ^^t 5 C 

f:ty ^/t^^t'^^^^- y if?gt4^^ai-t--5 t 5> (Hashi 
zume, R. et al. , J. Biol. Chem, 276, 14537-14540, 2001) „ 
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iK=^^'-^^^-y^W\^^^^^\^^-:>Xm-t^::.t1i^'T:^^ (Yokouchi. M. et a 
1. , J. Biol. Chem. 274, 31707-31712, 1999) « 

l^^^b-a-i^tcj; «9 ixy lf:;ty J:-5:3•tf=^^>''^bv'^^"'■:>-/V'CD?^^4-^ti;6S^g;T■t- 
fcSv^{iE3^if=ar^:/y :;«f— if<^|5t^^ij^^«iaic:51ffli-s:: 19. v-y if:^y 

mx^^o :i<Di\:,^m^n-^-t^^tkcx'ommm±^^m-r^:z.t^^xt. 
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^^mm-r^^t^^x^?) Y^^^::^i>:^=iyi^w\i h^mWim^mm-r^o^n<D 

WMmtit^VX^^\^x\y^XhJ:\i\ 
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ilS'JUfeEs^j&^Sft^P t;i-7-<i:^D^^/i^:3ii:^v'3 >-i;lj:'9 2»AU 

RiCj; ^)^ADNAC75't^5#^lt^-f 5 (Brigid Hogan et al. eds. , "Manipulating 
the Mouse Embryo : A Laboratory Manual" , Cold Spring Harbor Laboratory, 
1994, Gordon, J. W. et al. , Proc. Natl. Acad. Sci. USA 77: 7380-7384, 198 
0; Jaenisch, R. and B. Mintz, Proc. Natl. Acad. Sci. USA 71: 1250-1254. 1 
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-r^-t UTti. ^^:^-^-r i^^W't4jtfe^^'ieif<?:'^»t'l±3t'fK^^ •t>:^x^':7^al4R 

ffi-x'-;*— ^b-Cfi. ^;':7xyT$^ (DT) -Aat^^^ HSV-tkiljS^ ti:i£i!i^^ if 
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sv^{4SL<^5tfe^^^. 3i^^.e«]i^{c|i;9-iZ=A/T' h^^;^i^^::^5'^iii#ji: 



t 
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X-h-oX. (a) :^^momkti^^^m\^M-X^fhX\>^^Vv^^^-J=i^=-yi^^Wii 
(Sl-5) i:ML/DHRD^O^iSJ; t^':^ P ^^O^SLcDlMSl^ v'i>^^-:^/Ws5t{c:i|-^ 

<^^^Vi-<t/^J9#^o M;t;^la^#^6^. 0#^4#^6<3{c:'>/ ^itfe-?-^ 



* 

a 
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^-i^^tbSo temYb^ii^«. m^\'mm^^. ^ratt. ^^f^-^Ms ^sgrt^^A. 

^'(b-^i^;aSjt'fg^^X'fo?):a-^Ji. naked DNAi LT. BtM(^ h -7 ^> 3 > 
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i: Lfcy-ifw^^:/^; iJ^v-e— ixa rt-pcr, ^it^^^^^^— K-T-SMSKf- 
^y)fjpmir^:Lt^^x%^o 1^4^— iJ'— iie^tc«|#ic$iJPSfi7^c<, Lacz. ^t^^a 

:7 3i::^=i— yUT-fe^yl^ 17 317 (CAT) . yPi^^ai^— fe\ GFP (green 

fluorescent protein) ^^mif^:iti)^X^^o ^ y^^)) ^^M^^(D^^^^ 



wo 02/052007 



48 



PCT/JPOl/11289 



\Hmi. mB^i^s^. ^p^-^. mm^-^. ^^f^s-^. ;^bs. mas 

;^ ^ - ^ gjjj^ -e < il S ft :i fc {:i <75 * 315-t- -5 

* 
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=^v^i^ju, mmm. ^y^ay^^ ^mm. -^fzi-imxmj:t^(Dwmxh^'^?)o 
m^hmiis wmp^^M. j^t-is^m. mps-^. iissf^aA. -eof^o^n^ic^i^^ 

g/kg. $f ^ L < (*^*J0. lmg/kg~i^i]10mg/kg, J: !9 U< fi^O. lmg/kg~|^l. Omg/ 
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140kDa-efcofCo 
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So jTiFlagiJ':/ (Flag-tag) ^#:{Cl<t?)s Flagi? ^'Bfe-^v-y t^'^y ^-SSKfT)^?! 
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atfe^i: v-^-Mtt (neo) it^^^^AUfcc ^/ci^^T^yr 

**A (DT-A) ^^^'^hl^^^^^-^'r-^-^^-^^^^.y^i^-^—^—tX.tLo 

5 01^4^ (^^j^^a-^-^?;^) iODNA^tttbb. PstiT'^mbmi-. SI 9{C^Ufc:7' 

^X-x?fo^o Sf^^ (+/+) ^ ^yJ\£:t})l^'&^^^Tx2jy'^T'^Y-^'^:^ (+/ 
-) . ^iiU^'^Jy^T'^V-^'^:^ (-/-) i^mRNA^tttilU. i^y lf;^y ^-Jt-e 
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FGF4, BMP2. BMP4 (D^^tm^. Apical Ect 
oderraal Ridge {hEr, Ml^MW^) \Z.l^<m^ hf\.fz. 

Ei2 4{i. ^7"ci^ii-^?>;j?.(Dj|&^13 0#<D^^ (limb bud) (D^-^m )i (DLao 

(-fr • ^-frfZ^mS) \z.i^m^inX\^^o :tV^J-rM^^ x40o 

EI 2 5 {4, ^T^X^-^'>.:^(Dl^±nn^(D^^ (limb bud) <DW^^)^o:>Lac 
(# • $fe#<^JHS) (Cig^^tl/TV^-So ^J-r;V\^^ X200o A, B,*5j:t^C 

1112 7{4,ji&:^i4.5B#{cj6it-5v'y t'^^T y ^^it'fe^^^^ii-^ •i7;^<7)^iaM^^-r 
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/^^ffiv^fc-^^7P^m^^^^7^^^^^-t■^K•t?fe■5o [373(+/+)] 
(iv- y i/^T^py y^Tt7 V^^:^ [372(-/+)3 iz.1in.=i=7—^^^^i^:^^'r 

u/c [37i(+/+)3 o -to^m. tfjBi*3<j:D^mfe*{-. mn(Dmm^xxmmth\^ 

1213 2fi. v^y tf';ry >jt^^*^i>=:a-^!>^ (13dpc|&m (Dl^^X^nhfl 

S:ii^^tS-r5o BiXm (pi) o 

121 3 3 {i, 13dpc-x- 1> <^JK^ J: # biT.fclom*«5^BJ3S<^LacZ^-fe^^i- 
^MrXhi>o m±M (+/+) X iyy tf';ry :/it^^^^xn (+/-) *fcfi^-=t (-/-) 

•^-c^y iXtJ'-f » -e(^^LacZ©^m;65^?5tLS„ l^-f-^^l (pl) o 

121 3 4 (i. v^y tf;^ y ^it<E^-^x •i';^ (i3dpcji^fi^ ) oa^^ 19 #b 

tl^fc^Ofti^H^tBDSOLacZ^ferfeiD^Ty^-V-r VlT'y^— ^fe^^i"^*X'feSo Lac 

Z^ttco =1 o ^— (-TT^i^-bv-y t"~^y ^^^M) i: T/vi^^ ^'^Vv— ^^^14 

c^nn^— (i— ijtU-CV^So j^-f-t^l (pl) o 

i2)3 5tt, m'±m-^^:^ mdpM'F) cD^^xvnhtifcWtm^ms^(DLacz 
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v\ mi^mi (pi) o 

1213 7i-i,^^;^&^i^(D^^X^'^bthtzLm-^i^^WM(D von Kossa^fe^^^i" 
^K-efeSo (WT) , lf:tV l^^M^^^y^^ (Hetero) t-fzi-X:^^ (H 
orao) X^-^^^^^(Dm^7!)^7fi^tlX\^^^o ^^:tV y^^^iKm-^^^ (Ho 
mo) tC*5V^T#?f^J^|g<D^g;T;e)S^^^e)^tU^o (pl) o 

(ift-ftiSjs ; p3) (^LacZ^-fe^^i-^*-efeSo if 7^ => 7 b :^ -ctg 

#UfCo LacZ^-fe (overnight) %^Tofc^. ----^ h^vy (HE) ^"fe 

1214 If*^ Syno-P3^:feSLfc-^^7;^jfiLVt<^ELISA<0^:^^^i-|2lT'foSo 3^#: 
(No. 1—3) :6^b#fcl&LVt^l21^bfc{$*-C#|RUTELISA^^TofCo fe'^^-^'^^ 

(Disa.m <M^. E#-) ^>E^^(C^l^fc„ 
l2J4 2fi. Syno-P2^^6^Lfc-^^^ifiL?f <5C>ELISA<7)|§:i:^:^-n21-efo-5o 3i@#: 
(No. 1~3) ;5^b#fejfiL?t^!21:^Lfcfg^-t?#fr3if5U-CELISA^^^TofCc 

<^jkm (121 4" ^ E^) ^*j■BSJc^v^:/c„ 

1214 3 Syno-Pl^:fe^Lfc^!>;^jk?# (DELIS A(Z)^^^^i-|21-r'fc5o Si®-^ 
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(No. 1~3) ;?i^b#7tiLt*^[ii^Lfc<§^-e#f?LTELISA^fTofeo 0¥^B-^^^ 

l^iD^a^P^^^y-fx^yy-^ly^ (A) *5 J: U^^^I^fe^^fe (B) (^*S*^^i-^*-e 

HI 4 5 tt. ^TLv^y tf;e-i; l^^J ^ p— J: SRA-#^S5fe?tMi^©:fe^ 

GST-HA-:^t-dr^:/, ATP. El. J;D«E2CD#?£TT'S^&^-^. JaFLA 
a?So IP: :fe^«tl^i|^o 



T#/Co 1 0 A<^'iH±l§«fi y l>-^5"(RA),fe^(Dvt]^|^^#^^{Cj: O^Stii^tLfcPtiS 
^fl^riaife^s iE^^/^iyt^-ephosphate buffered saline (PBS) -Tr^#^Lfc„ Sfei^ 

\^tLmM.^%'^bmdL-:)i(D:k^^\z.mm\^. 37°C, 20:^^ o. 25% m; ^^-WPBsm-fb^ 

J3§'f-?jk*^-atfy/^^5/='efi:^-<^^/Vt§±a (Virology. 8, 396, 1959) (10%FC 
S-DMEM) ^ffi^/^T^^U, ^«^&*ffi<Dj|^0i^-¥— l-'-hX\ 5%C02. 37°C. 24B#W 
*^*LfCo lt*-tvt^^X. 10%FCS-DMEM^ffiV^T?5fc?f•b^^**ffllS^Sl!?l^#. 
i/^ — Utz:#^b:t*BiB&i !>-v^S^**ytflgf.0JiS^Sl#bfc (The Journ 

al of Clinical Investigation, 92, 186, 1993) o ^ixfcJfsffll&^T'— yVLT. 

1X10^ i^(^A^ft5fevt)lIWS^aO%FCS-DMEM 20mL{:i^^ LXTecra^ (Dl^^y =7 
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'J 

^fc^SlJC fi:<3fct:L ^X'f^M^^s^ . 0. 05%EDTA/PBS 1 0. 1% h y l/iX^/PBS^TmL-^o 

^Jfe^i) 1 T'#fcRAA#10i&3^<7)^M?aBa75^bAcid guanidine/phenol chlorofor 
m&tJlTtotal RNA^J^ffiL. poly T i^"— X^ffiV^mRNA^M^ U^c (Analytical Bi 
ochemistry. 162, 159, 1987) » ^ZAP-<:J'^— (STRATAGENEtt) ^m^^XRA^^ 
mMfmS^(DcDm'7^ V ^^'^^i^^\^^i¥M\^fZo plcoBlue immunoscreening 
kit (STRATAGENE|±) \Ci:.<0. J::l5^JfeM 1 (^^TLVtl^j^ffll^fetiL'^iC J;^inimunoscre 
ening^=ffofc (HIl ) „ ^bttfc^t^iJ^ n — (7t — v^) ^^/U-^"?— :7 r — 
(Cj; 19 :7°7;^ 5: KpBluescript II SK(+)-^<t ^^Lfco pBluescripte II SK(+)1<1 
#A^tbfcDNA(Dti:S@a^iJ«M13PrimerM4:S.m413PrimerRV (Takara) ^ffiV^^?^-^';? 
— 5jt>^i?— & (Proc. Natl. Acad. Sci. USA., 74, 5463, 1977) (3:S-^#ABI 
PRISM 377 DNA Sequencer (PERKIN ELMER) {Cit)^^bfc„ til^(0^mi^i('^B^^ 

i^;^^b:^SSB^iJ^^^b. poly(A)* ift<^^tp2990bpCOig*iE^iJ ^ Ufc (MB 
^'J#-^ : 1(D42-3031#S) o Cl (D^^SiBM^ffiV^. ytllilffljacDNA^'f y — 



I 

« 
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b5'-RACE (Rapid Amplification of cDNA Ends) ^ (Proc. Natl. Acad. Sci. U 
SA. , 85:8998-9002, 1988) [ZX^^Si^y/ f:^y <DUVi^^ 1 5' -f^UWi^i$(.(0 

^&W.n^ GenBank >0 ^^"^^ i^-^—^l^fc'i^^. mU(OnmiiiWi^ ^ tlX 

iy/ }f:tV ^'(D—^^:^— h'ir^dmk (I799bp; ia^ij#-f- : 1233-303 1#) ^ 
$lJI®^*EcoRlS.t/XhoI^SUtt{±l l^f^o EcoRI/XhoK^miiia^iJ^^jSt-i^OcDNA 

Sr. ^^^i^^'^yiriy s-h^iy:^7:jLy—'^ (GST) m^^^^^^-^i^M^^-^^ ^—pGE 
X-5X-3iC^A UT1^:7^^5' n — LfCo tf:^ U >cDNA(D— tU^SA bfcpGE 
X-5X-3^BL21:;k»^**i^42r:. 45fp\i— h 3 -y ^ ^ BL21/synoviol 
in-GST gene/pGEX-5X-3^#fCo r OBL21 ^0. Img/mLT t° v' U > ^-^tf LBt^ife-C 
i&^L. 0. ImM isopropylthio-^-D-galactoside (IPTG) ^^;!)0 bT37°C-e3E{3:2 
B#F^i*r*bSuBBi|l!'^i5' :/-'-?i^^(D^mi^^^bfCo iis'i:.^i>g|jfeT'IDilXLfcBL21^P 
BS-Cgfei^^. Img/mL!) AymbUO. 1% TritonX-lOOic: J: i9 pT^^t;L:foo 'Sl^'fl:: 

$ tifcGSim-B- ^>y<ii7 ^ tf BL2 l^^^iyy<-!7 WMW^ ^ ^^:^^^-^-7r 

n— ^4B (GS4B) l^ii^=^PBS-ei5fe# SOmMjlTuM^VV^^:^ WPBSiC J; «9 @ 6*3 

^»!j2-C#bttfcv-y >'^='«- Fi-5cDNA (1851bp: iS?iJ#-^ : 1 <D6 

0-1910#) (D3'-*4^{;i, '2.^^(i:>4^yy )\^=^^-yir^i^W^^^ (hemagglutinin; 
HA) -tag^#;!3DUyt'>y f;:r y ^'cDNA (syno-HAHA) ^-VViS'^;^^ S- h ^ 
:7^7— If (GSDfife-a-i^i^^-^iJ'M^^-^iJ' ^>-pGEX-5X-l^^:^fAbT1^y:^' a— ^ 
^ L fCo syno-HAHAil^s-? ^ # A U fcpGEX-5X- 1 ^BL2 1 (;:42'C . 45# t — 

h 3 J; 19 ^A BL21/syno-HAHA/pGEX-5X-l ^#fCo ^ <^BL21%0. Img/m 



wo 02/052007 PCT/JPOl/11289 

59 

ir^k'iy!; >€r-^tfLBit±fe"e:^*L. 0. ImM isopropylthio-/3-D-galactoside (I 
PTG) ^graL-r30°C-eMic:3B#r^j^atbN^4Sg{CGST. C^jc^tCHA^ffife-a- Lfcixy tf 
:tVl^ (GST--^/ tf;ry V-HAHA) iJ' W^•^?Kco^m^fl*LfCo ^'b^m^-^^ 
)|XbfcBL2lSrPBS-egfeif^Ufc^, Img/ml U y'^-A?«-|bbO. 1% TritonX-100te:<J: V 

:i^Ml^W^i>'VWi?^;^:/-fe:7 7 ^48 (GS4B) (;iii^mPBSX*?^if 50mMa§ 
7GMi>Vl-^^::^WTris-HCl (pH8. 0) t:: i 19 gStj^i-^GST-iyy l^^ytV V-HAHAi? 

25mM Tris-HCl (pH6. 8) , 0. 25% sodium dodecyl sulfate (SDS) , 0. 05%7^ /I-;* 7° 
hoi^ y — yl^, 0. ij -fe D — bfc^. 8% SDS polyacrylamidea^^il] 
(SDS-PAGE) {ClMUfcc SDS-PAGE^. GST-e/y 1^";^- y :/-HAHAi? Ktt^ ^ 

tfPBS-e400f^{C#f5bfc^HA^y iJ' P— ^-yw^fajs: (Boehringer mannheimtt) 

60:$>:^^SjS; $ -^/to RJt-^. 0.1% Tween20/PBS-T:15fe# horse radish pe 
roxidase (HRP) ^SKs-^ !>;=^IgG^#:^2^^#:i bT^?a-Tr60^:fe^S^£^ ^-ti:, 0. 
1% Tween20/PBS-e^^^ HRP?g'I-4^MliJ-r5 ^ticXD B ^^m^^lH Ufco HR 
P^gM<7):j^a:iJc:ftECL^5/ h (Amershamfe) ^MV^Tt (Clinical Chemistry. 25, p 
1531. 1979) „ ^M^m2iZ7T^\^±„ ±mGST-iyy }:^'^])l^-imAm-^'$'^^y<^W 

V-/ t';ty >'jt>fA-i^. (iE^IJ#-^ : 1) CD^^^$lJpgM*EcoRli!^f|iL, pBluescr 
ipt II KS-^tJ' ^ — tdjf Abfc (syno/pBluescript) „ ^(^^^ syno/pBluescript 
(ljug) TNT-coupled Translation System (Proraegatt) -Sr^t/^in vitro trans 
lation^tCi tf^ y >'/n°^ K^|^^f^|^-ePS] 7 t LT^ia^ 



» 
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iirfco [''S] 7'<>'V b/ci^y V >^ l^^-^^ ®ti^ 10% SDS-PAGEiJligffi L-f 7< — •ix' 
T-^^-fif— (BAS2000, Fujix) ICli «9 ^^cl*^&^^m U/Cc 3 tc^ bfco 

^-^^ffofco ^V>T'2-P;^M^-<yVbfcixy f;e-y VOcDNA (1799bp; iE>?lJ#-§- : 1 
(7)1 233-303 1#) ^yu—ytLX42X:. Uf^m^^^ ^ V ^4 :^^^tc, ^^S^fD 
•f a ^rSOOmM NaCl, SOmM sodium citrateT-^Jfe^-^^, 15mM NaCl. 1. 5mM sod 
ium citrate^-i^oX50°CT^#^^?^^^TofCo i6*)©raRNA«X^7 w-^Vi^^^^t^ 

• mmm i -cpMb/cRAS#ft5!$©)tMia 

• t hm^^sk^P^^imh^ (HUVEC) 

• HEK (human embryonic kidney) -293T 

• mmm s xmm \^fz.GST-^^-yy ^':t y ^^m^^ iyy<-^% (Kt4=> b ^ 

^ -r^M <b -r^^mmi^i!}^ e> . i%NP-4o-e pjj^^b l tcm^^M^^mW: u fco # 

^-BJ3^^ft??^m5mM Tris-HCl (pH6. 8) . 0. 25% sodium dodecyl sulfate (SDS) , 0. 
05%y 37" h oi ^ / 0. l%i/ y -fe D —yV-C^]® b> 8% SDS polyacrylamide 
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S^^tJl (SDS-PAGE) (Cj; i9 5^gtLfCo SDS-PhGE^^UMf^^^^ ^^^^ ^ 
WiJ/ hny'a ^;/7^^ ^i^vfe}- j; 19 - bnir^VP—;;^ (NC) BS^dfe^Ufco CKT^NC 

i:5%x^^A5:7l'^^;bD;t/c Tris buffered saline (TBS) TnOOO-($i;i#^R LT^^ 

^{^:ft;t/t^^^[^0#}:^fTofco .RjCS^c^NCj!^^ 0.1% Tween20/TBSTi5fc?^ L-^ ho 
rse radish peroxidase (HRP) m^tn.'P'^^IgG^^^ 21Skin,i^t l^X&UXeOi^ 

0.1% Tween20/TBS-egfeif L. iiSP^S^^i^m-t^^tiZ.X^B&^^ 
Jfx^^mUfCo HRPSttO^ajl-iiECL^Jf-^^ h (Amershamtt) ^ffiV^fc (Clinical 
Chemistry. 25, pl531, 1979) o j^^^IH 5 (ClTf: bfCo 

=i:xhn— yv^^ (I215;+GST) ^^*5V^TRAA#*5fe^tMlBJ3a^^1tm^tt^ HUVE 
C4o J; t/HEK-293T|fflJ!S t-:^ l±! $ V N220kDa^ ^ ^ K tCjiij-r -5 ^^tKlffiiafitjfiLt* 

D^>iJ'5^:^ (^^4*t3240kDa) ^ fe-5l/^fi7 5: ^>'CDify''^^— -/ h (:$>-^^^1]200 

kDa) ^t^M^ti. :z.<Dm^(DU^l^^<Si,-fit^yy\f:tV^^(D^^-tnm220kDa 

[mmm s 3 ^ ^ ^ in ^ x ^ v ii^-ife «t -5 ra,^.^ s ^m^ms^ 1:1*5 it ^ 

:9-%iiMU7tc ::©VtM#0j3S##?(^«v 25mM Tris-HCl (pH6. 8) . 0. 25?i;sodium d 
odecyl sulfate (SDS) , 0. 05%p< /V;^ >^ h^t?' 7 — 0. l^j^"' y -fe d— /ve^S 
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8% SDS polyacrylamidem^^iiJ (SDS-PAGE) \CX^^m\^±o SDS-PAGE^. ytJH 

C) fllfei^^bfCo ^(^NCMt^>?tb. 5%^=^i^^yV^ ^*Px.fc Tris buffered sal 
ine (TBS) X'^U. 1B#Fb^7'o ^yd{-^^^'Ufc^^ RAl^^SjfemMlia^^^ U#b 

0. 1% Tween20/TBS-e';5fc?%b. horse radish peroxidase (HRP) ^f^*n:^'-9-=¥lgGfet 
^^23J5iC^f2|s:^ bT^i&. lfl#PB^:fe3sS^&^ii:. 0. 1% Tween20/TBS-egfe?#^L. HRP?g- 
tt%1^ai^5) t i ^ i filj^JE^^tH LfCo HRPlSt4®^l±3}-(*ECL^ V y (Ame 
rsharalt) ^ffiVNfc (Clinical Chemistry. 25, pl531, 1979) o 6 U 

mi^lffliiSirLlfetf *ffiV^fc^■K^^&^To7Co 1% 4=Jk?f T/l'^^?^ (BSA) -^30:^:/ 
n -/^^i^^ffofcM:^lC. l%BSA-eiO(>te-^f5Ufc^VtMflS^jflL^^^ig.T*60 

MUfCo y :5tf FtCti, iB^iJ#^ : l iD1233-3031#:^T^Ov'y tf:^y :/5t{5^^l7 

99bp^A ufcGST-iife-^iJ' ^^"^-^^ ^ —^'^\-byc-z^^h2\\zMX-^'^'^^^ 

m\Z. X. <0 i¥M LTGST-$P5>syno-GS;* yM.t Vtio fSi^fet^t^lSiiata:^^^ V ^ 5^ 
^©n^- ho— /Hcfi, GSTt:y;5f^Ki LXI^ b J; 5 l-taikm^'f Ay T 37 ^ 
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^f&=^<D^»^PBS-Ci5fe#^. fluorescein isothiocyanate^fttrul^f-^lgGfetft: 

:^]) >'M^^:^^<i'Ml^X'0%%^htl^:zt7!im^btlti cms) o-3!)P;tT±iaG 
ST-^:9-Syno-GS:0^ b C7)*t^^^^-^ofcitl^i|aJti-M-r S^iS^-fef*. GST-GS;6- b 

#bn/c^^tlti5fU. 5Sllttt;LSj^;-r-5 ^ i: bnfc (1119) „ 

GSrt^v'y tf-:e-y i^Bi'a^^:/^-«^K^trCir.t ux, ^7:^^/? i^:7^D -/^-^ 

fete ioXRA.fti^iLM^'c^^iy/ ^~^V '^1ni¥(Dif^tii^U^fz. 7 ^ IH^O 



I 
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^m^ii^. •^■fGST-§P:9->y i^iSi'n'i^^^-^^K (lOOng/lane) ^SDS-PAG 

E{ciJ; NCMt^te^L^Co l^^i^t l^XMB^Skm (5^J) ^ Tris bu 

ffered saline (TBS) "ClOOOf^fRr^R GST-^fP^i^y f;^ y ^/ffli'S^^ Wn":^^ 
^b/cNC^tc:MbT^?aT*60:9-:fe^SJ^?^-^:fcoO. 1% Tween20/TBS-eNCl^^i5fe#- b 

n20/TBST'^?^ b. HRP^tt^^^tB-T S ^ {C j: 19 @ StfetJ^ i ^J*: b^ t h IgG^I^ 

« 

gGfei;#:;6S#^Ei-5::^>6S^i^bttfc (lEIl 0) „ — »+:iMS5lm (OA) 

t';d-y i^y :>tf:/ K(^^i^ y — ^:/:/^=fTo/c (ttM^S^E^ x^-T;*--^- 
^T/l-UPv^y~X "iJ^^^^-^i^KiD^^^maS^t^H^?*" ^ pp. 66-67. ^±tt; 
Kaelin, W. G. et al. , Cell 70, 351-364, 1992; Skolnik, E. Y. et al. , Cell 

65, 83-90, 1991 ; Sambrook, J. et al. , Molecular Cloning, a laboratory ma 
nual second edition, Cold Spring Harbor Laboratory Press 12. 16-12. 20, 198 
9) p ^-f^'^ y — — i^^;*:^^ (XLl-Blue MRF' ) \Z.%lX,2<<^^m'il^^ =^^— 

Y b-CiS^^-li:. TopTifa-;xi^gfp#7°l/— h}c;£ttYco 42°C-e3. SB^ftli^^^. 
lOniM IPTG {C)Si*bf::^|fei^^-^fc::^ hnir^vp— ^'if l^;y^|ryi^— 

$ bt-37°C-e3.5B#rBlj$*^ffofCo :^''-y^^i^-^WmL. mW^^yyr— [1 

OmM Tris-HCl (pH8. 0), 0. 5% Skim milk, 0. 1% TritonX-100. 150nM NaCl, ImM E 
DTA, 5inM MgCl,, ImM DTT, protease inhibitor (complete, Boehringer Mannheim 
&) ] ■e553'FB^«D^#->|r5lH]^Tofc#. •:fu^y^ly-f^<-y-7 7-' [lOmM Tris-HCl (p 
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H8. 0). 5% Skim milk, 0. 1% Triton X-100, 150mM NaCl, ImM EDTA, SmM MgClj, 
loM DTT, 5% glycerol, protease inhibitor (complete, Boehringer Mannheim 

IfAX' ^^Py^^l-X.fz. GST- v' y tf;:a-y 3 -CiWM L/C GST-|fP5>V 

y ^~:tV ^^m^^^^^^n) ^y^r^-y'tVX^Q^ (miO' cpm/ml) . 4 
— V L/Co ^ ^:7*l'>it:fe:o;^!^^/ h;5S^lkcpmtC/^5^-T?^5fe^fh^<5':7T — ^^x.^.C 

:ff:yh^ (sD t:S#it/c„ 

*5^^^CO100bp{C:j3U^T{iSl-5 [Lecka-Czernik, B. et al. , Molecula 
r and Cellular Biology, 15, 120-128, 1995; accession number U03877 (cDNA), 

AAA65590 (protein). "EFEMPl" fhm-Itl^- Stone, E. M. et al. , Nature 
Genetics 22, 199-202, 1999; accession number Q12805 (protein)] fS^ittl^ 

iUMm 12] y —if:/:/ "oyv-^ ^^^m\^ ^ SSLiitfe^^©^^ 

^Jfe^lle b W^^\^^W^^M^ t)mRNA^^^b. ^Jte-^y 1 1 -Xr#^ttfcSL<DcDNA 

-efo?>o RAS#S5teytM*fflJ3^{i. SLJt'^E^^5t^^abTV^-5:: i:;i)S^i?)btbfc (m 

1 1) o 

HEK-293T 

Mm.m 1 -ep^ L/cRA,t.^*5l$(DttmBSS 
A549 

HeLa 
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mMm 13] v- y tf ;^ D ^: SKDm^B- 

SL cDNA ^ MMm 3 t P# lCpGEX-< A U . GST-SLM-^ 
S^b> 10% SDS-PAGE(c:GST-SL (SOOng) . =i> h D— /Vt U-CGST (Ijitg) ^51^ U 
fco SDS-PAGE^> ^U-tJ^ hn7'ci5/-7"^:/i/lfe(Cj:t)-:»--l'n>'il^{cte^bf-o 
-^-^n.vB^^. fiM ffuaniHiriR hvrlrochrolide. 5niM 2-MercaDtoethanol ^"^tpSOmM 

✓ « - W * — — — — — — a/ ■" ■■ 

Tris-HCl (pH8.0) T-lB#ra> ^?a-e^fe$-1i> SniM 2-Mercaptoethanol. 0. 05% T 
ween20^-Btf50mM Tris-HCl (pH8. 0) — gfeS^bfCo tvfc-t"^ tn :/ 

J^fi. Blocking buffer [lOmM Tris-HCl (pH8. 0), 5% Skim milk, 0.1% Triton X 
-100, 150mM NaCl, IraM EDTA, 5inM MgClj, ImM DTI, 5% glycerol, protease inh 
ibitor (complete, Boehringer Mannheimtt) ] "C^JgLs Blocking buffer (0.5% 

skim milk^^Ji±|B^I^C#£fife)-ei5fei^Lfco •f:<^#> TNT-coupled Translatio 
n System (Promega^h) :Rt/pcDNA3-HA-v'/ t':^^ ^-HAHA (IB^iJ*^ : KD^y J \f 
VcDNA 1851bp;60-1910le:HA-tag^#j!JDU^ixy t-':^!J VcDNA^^^^i^ d^ — 
pcDNA3{:i|f Abfc) ^fflV\ in vitro translation^ff V^P^S] 7-</'H-/tHA->'/ 

\f^V i^-tiPMB-^^^^^^i^W: (raHA— >y tf;a-iJ :/-HAHA) ^zf^—-:ft\^xm 

V N-^^ D VflI_h£OGST-SLS.t/GST t m.UX-2^mKJt- ^ "tirfco ^(D-r4 n ^-fi^ti, 1 
OmM Tris-HCl (pH8. 0), 0.5% Skim milk, 0.1% TritonX-100, 150raM NaCl, IniM E 
DTA, 5mM MgClj, ImM DTT, protease inhibitor (complete, Boehringer Mannheim 

X^^X.. ^ ^^--JT-T"?^-^— (BAS2000, Fujix) -e:^lt?Stt^^ttl bfCo 
P ^'MtCte^^tVfcGST-SLilj'^i? >'y^:^'K<^: raHA-i/y y :/-HAHA{i>M 
^iD'^^tm^ $ tLfCo ^ n h P -^I'-efc 5 GST i [''SJ HA- J D i^-HAHA 
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IMMM 14] MTTT -fe 

MMM 1 -epM L/cRAMS5fe^tM*BJia^5 X 10' cell/well f ^ -5 J; ^ tC 96 w 
ell plate^^^^PMU GST^fci-iGST-U-^-y ^ V l^^M^l^MB^O. 01-^1 fzU 
t^£^^^ i^Mk±'^i^'^1]Q L/Co 3 0^3- (4. 5-dimethyl-2-thiazolyl) -2. 
5-diphenyl-2H-tetrazolium bromide (MTT)/PBS^|fflJ|g_b?t{^^^)B 37t:. 5% C 
O2 (D^^X- smmmm^nofc. J**=^*fflJ3a_h^t ^ Si dimethyl sulfoxide 

trj;«9MTT formazan(7);gB^B=|r^j^bSJ^MJ:^^^f ofc (Journal of Imraunologi 
cal Methods, 65, 55, 1983) „ 10%-FCS/DMEM^ 37°C, 5% CO2 <5Ci^#T"C<5DRAjii.# 

1 3) o 

f;d-y ^M6®^=3— K-r-5DNAON*tCFlagiJ'j?'"^i$^$-fr,3'#JT^5fDJ-*° 
— JipCAGGS (Niwa, H. et al. , Gene 108: 193-9, 1991) ^St-bTltHb. Zfn 
>/^x<.ff^^:x.>'-/^>'•f (human cytomegalovirus immediate early enhancer) ^ 

fflv^fc (^14)0 

^ALfCo S*f^pc^ltttBiJl^i;LDNA^?iAU. ?iA b/c^i^^pti. Mt^^S^^-^ 
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y >'3^^^-^!>:^<^^E=^^^iJ^X^af^Ufc^^^:^i- (11115) „ 

m^u^<Dmm^}f^^-^ h^^yv >^:^v^:/ (he) ^febfco ---^ h^^^v 

^iTO^w*5V^T«. _bl50fm«ia^^tL7'<i;:i^otc (HI 1 7±) o 

12Ff^(*^^^il'''.e^^^^c (I1I17T) o 
[«^J17] y y^T^ h-7^:^(Oi^}$. 

UX^>;^-^-r (neo) sl^^^^AU. -^fci^^xy T*^A (DT-A) 

1 9) o 
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f;^-!; ^--^T^ny -/^Tl> (3 2125) icPUTf^i. ±^^2mm^^<D 

•7 ^ y^(Dm^^3msm&:^^hmk^i!^m\^fco v^y ^7j>^y v^t^ v^^^^ 

^^bmRNA^ttmb. 1. 2%T;y'p— ;5'.<5rVKDi§-U— >i:i20/ig-rom^^iijLfco ^ 
(Ol^M, *:^y -/iJ^Tf^ (-/-) -efii/y fc'^:^!; :/iiiRNA{4;t^i±i$tl-r, ^ 

'ra/^y^T'>h-^'>^ (+/-) -et*. S^^S (+/+) {Ci:t:--^iiV^mRNA©^^;5S^f3 
tlxfc (H 2 1 ) o 

18] y y >^^MO:^f!t 

^tftU/Co ■f'^.ei:?*). 5-bromo-4-chloro-3-indolyl-/5-D-galactoside (X-Gal) ^ 
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fzm^. Apical Ectodermal Ridge (.AER; ^m^TM^) iSXXJ^^'W "WW^^ i^f^ 

itM^'W ' #) i^di^^^B^^^M^^^f^ (02 3) o 

^t^lr te4riSRM(70B^* flimb bud) ^'S^'Otdh. llM^^m)^^V^M^. b 

dfixy >- • 3:-;rv?^ (HE) ^fe^/cLacZ^fe^^TofCo :Br1*6^{vlf4. M^JttrP 
BS(-)X'5^. Sm^^V. X-gal^^fK [X-gal (20mg/ml) 1.25inl, HEPES (IM) 2. 
' 2inl. y ->T>it:^ ]) "P-^^a^ (lOOmM) 1.5ml, NaCl (5M) 150^1, MgClz (1 
M) 65^1. lOXPBS(-) 5ml ^ y QtK V ^T) X'SOmlt U/ct>0] Jil^Jt^c^ 

m^(Dm^ (# • l-M^$HT\/^fc (E12 4*3it/2 5) o 

imMm 1 9 ] ^mMoi^ft 

m<DmmM(Dm\^mw^Mtmi^hnti::^^':>f^ (1212 6) „ /.f*3, t-^^-^^p^xit 



1 
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*^T-«?i^fife^n-f. m^m-^imi^htifzi (1112 7) o 

K^i- ^lac2(Dm^7!)m>^ htltc (028) o 

v^:fe: (1112 9) o llKTJi^iy^:yy'ji^—izX^Wi'W^Wi. T y if >'i/5' Ktcj; 
-fe) (Di^-ftit>ff^fi5t;6i'Mii6bn7'ce;0^o/c (1113 0) » 

[IIWJ2 0] f:^-y >jt^^y ixiJ'T'^ b-^^^^^Ci^sft^Mfiii^^ffi;*^:^^^ 
-7>>^{^*5itS=3^-<>'':/^^Mffi25e (CIA) t MfttiFJtpy t>-7 5^(D|g«i5 

i^Ti> h-^e^^T-fi. m±m\z.^-<mn^<DmMm%^^:Lt:bmm\.f:L (ins d „ 
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■J V^T^Y (KO) -7^:^^^ #btvfc (explant^fe) m^<0 O ' #*3 

^ -J, ^ — If Kossa(D^fe7^rf^ til J; t) > # • ^-frff^i^H^^i^*^ ^ v^T^Y"^ 

*c7)^fflJla-efiii®LTV^:5d i:;iS5t^$ti.fc (Ig|3 2~3 8) 

Kossa^fej*. m^^mw^. Tmmmm^ (5% w/v) -es^u, ^@7j<-e®<-55fe 

(5% w/v) • ^*^^tV^. ^5fe#^^ 

t h a — (0. 1% w/v -ir/VZ/^t h P — h (5^ 1--T • b^^iv K) , 5% 

}imm\\^^-\, 257-258, 1961; P V':/, L. , iE|l^. ^^;mA\^^ 

^ x.-amm\L^-mkh-)5'^\ , 625-636. 1952; fei? ^, rm^^t^w 

^fe-Slfet^ff^J , 616-621. mm^, 1965) T/V;^7 ]) ■7;^-;=^ 7 T i^^— ^ZiSft 
(D:^ttl}i. T^'V;* D :7;t:?^7Ti?^-i^*fi^^fe=^:i' ^ (Sigma, Diagnostic Kits 
and reagents, alkaline phosphatase (AP), leukocyte. Cat. No. 86-R) iCj; «9 

y tr^^ y ^'jt'fe^^T^ pyi/^Tr^h-^^^^ (lacZit-S^ y ^ -i' >-) 
^:^(Dmx^m'M^2^^z:^j]^'^u—h\:ii^=^^^'^-ft^ 0. ixio\ 3xio\ ixi 
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0\ ZX10\ 1X10^ 10%l?->fl^-(?lk?t^-atfi5'-Vl^^y rigjc^-f 

fcti^i^ 20 /il Mg^^S (0. IMMgCla. 4. 5M JV:^^ V^'^' J —Ji-) ^ lnU 

0NPG^?^(o-nitrophenyl-;3-D-galactopyranoside) (0. IM ]) l^WM^^ (pH7. 5) 
4mg/ml (D^m ^ 22^ 1, *3 J;U? 0. IM ^ (pH7. 5) 57 jtt 1 

±A ^ 100m 1 i Ufco ft:iftb?'cev^J; p{c:?i^LT. 37'C-e6fl#FB^^ ^^^3.^ 

— hbfCo 150 /zl (D IM ^^-:^hy (NajCOj 21. 2g ^ H,0 {r}^;5>UT 200 

ml i::^;^T'y7°U. 0.45Mm /l^^— -C-Mill L^-'^^^) ^/bD^T^it>^#it ^ 

i: LT^o^— iS'— (iS-galT^z-fe-O X' § -5 :i $ n/Co 

^{-^7]{-^iS-*fBJ3S{C^M^lJ^i^Jp UXIrI^cD i3 -galT ^/-fe^ t^/ t^:^ 

"^^^^.^JPUTlHilOXliJ^^^jTofCc ^mWk\h\.X\t. T'U'K^yn^ (Predn 
isolone) (0.01-1 /zM). *5 j:tJ^12-0-tetradecanoylphorbol 13-acetate (TPA ; 0. 
001-0.1 /iM)^ffiVNfCo 7°!/ K=-y n>'(i;=?.7^D-(' K'l4^2^53£^lJ. TPA{i7°nv^^ 
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K^-^^bfco rtLbOT 5 y ^SB^iJtt. ^mt^^^i-S i»j^tl/c'gIi^;^)^• 
Syno-P3 (SLALTGAVVAHAYYC/'ia^lJ#-^ : 3 ) , 
Syno-P2 (TCRMDVLRASLPAQS/'iB^lJ#-i- : 4) , *5j:tJ« 
Syno-Pl (GAATTTAAGTSATAC/'ia^lJ*^ : 5 ) 

LH) ^^^^-^^fco KLH^^-a-bfc^^^-^^^f^KcD 50Aig^ 0.1ml ^m-^'&Pn^ 
^^^b. ^ h(D^^T^^=.^^V b (FCA) 0. lml^i]n;l-C^fe^J^^'(^$^bfCo 

8 SEi^-x- r> ;^ (BALB/C>« ;^ . siSip) W^P-STf-0. 2ml iiM b:^ 
=§-:fe^Il{'o# 3^#:<?:►-^l>;^Jk^^^:ov^-c^ ELiSAlci;5^^fi5<DS'J^^:^^ 

1214 1 -ID 4 3lC^U:fei„ ^Jk^tf^i^tt3iS■r'T^yir-^?r^fV^. ^(DSp^'fi:^ i^''^ 
^zcp— (P3U1) ^■v'?;5^Mlfe^i:lOT:7^fPUx 5 0%(DPEG (fq^t 
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i3fimi±PEGi54o) ^^ET-emst-a-^^/co m^m. mmmr^ 5x10^ m/mittj: 
^^^.k^izmt. lo^usmi^mi^tz. =^^=^—^mM\^. i#«_fcM<^^^^=fTo 

fCo :^«_brt<^;^^{i, ±?t50;ul^_h|E;^^ y — -:^^-^^j(^IS^gibELISA7°^— 
■r^'^y :^yl.^#:^;^:i-re-'N'^:7'3; V—^tl^X^ Syno-P2 : 
4) ^l^SI^i: bT#e)tL^c2 0(D:i7 u — ^^10Db*5cfcmBcy5Sjltl^^tLfc„ 

y ^-coMtu 

SrCfr (lODb*5j:mBc) ^ffil^T. 11t4M«i5 y (RA) S^YtM/«(D|| 
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^(Dm^. Rhmm^^(Dmmmmxmm^'iiti:'^i^''i-^^*^^^^i'^t^ (iii4 4a) „ 

•z. -r- u ^sj*©o -V *n -ft. •>-4^^L/r^^ /^m ^- /lx±iTr-&i-+ RA^n*^{+{lr^fflT^;^?). 

^f\,fz.ii^. -lJk^^^(^^^i^^S^S^-^^cMfliX^{i^ai$tL/^/5^ofc (124 4B) „ 

]KMi^-t?5t<^l±i^tt/c (1114 5) o i^B#t-=fTo:fcHE^-fet3:J: 15. mmmc^iiJi 
2 5] v^y tf :r y If y :;^f>— €?§14<^^^ai 
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(Hashizume R et al. , J. Biol. Chem. 276. 14537-14540, 2001)o ^^'Vs 
V Vicov ^T g 5.^ tf V-fbiStt^S ^ 75^ <!f 5 ^=>^f^ Lfdo pCAGGS-<^ — 
{CFLAG- v-/ ]) ^jit-fs^^^A X^fc^y ^ 5: K^. HEK-293lBJ3a{C h ^ 7 re 
^£/3>'b. 360#W^^ia^lH]ltXbfCo Buffer A [15 mM Tris-HCl pH 7.5. 0.5 
M NaCl, 0.35% NP-40. 1 mM PMSF. 2ng/m\ aprotinin. 2Mg/ml leupeptin] \Z.X 

ofco Buffer At3U<(i0. 1% SDS ^^,;tlPUfc Buffer AtCT3ll]. Buffer B [25 m 
M Tris-HCl pH 7.5, 50 mM NaCl, 0.01% Nonidet P-40, 10% glycerol, 1 mM EDT 
A] {c:T2|fi]t— X^iJfe^b. 30/il(D^t^"^^^y ;if— if^J^;;?^ [50 mM Tris-HCl 

pH 7. 4, 5 mM MgClj, 2 mM NaF, 10 nM okadaic acid, 2 rM ATP, 0. 6 mM DTT, 1 
.5/ig GST-HA-^fc"':¥5^>', 40 ng ^SrE^jfeEl, 0. 3 g UbcH5c (E2) ] ^^liWl^. 3 
7'C-e30:$)-^jS;$-lJ:fCo 0. 1 M DTT^-atf 2XLaemmli SDS-loading buffer^SOMl 
:*Bx., /K-Y/VL^t^. SDS-PAGEfCTJgli h n ir/VD— b 7 ^-^^ T — 

b/tc —t^^W\^lt.WLkGUW^ (SIGMA) i3 J; t/tiiHA^f*: ( p • :^'V T i^V ;^ 
-r-f 5^ii^P^1±) ^;^V^fCo HRP?g'i!^Ot^ti:ifi^W!l7 il^^tC^tofCo ^<e*5, 

h CI— bX FLAG-^/y t:'::^ U ^il-iS^^^ h ^ >';?^ ^ -iX a bfcf.pafiS<^5S 

T-HA-^t'=^g^:/, ATP, El*/c{lE2(DV^-ftL;&^^mibDbJ'£V>^J$;;t>^fof:i (GST-H 
A-^l^'=¥^^0#'^^P<^^-^{iGST^^V^-C^J^^^=lr^To^c)o 0.1% SDS^JPBuffer A 
^WK^^ immuncpurificationb/tv-y t';ry :x^^V^7h^:^^|l] 4 6 {C:^bfCo 
feLHA^i*;{-i-£>7'D 5^ ^^^:*3^^-C. i// ^co^^i (1214 6 .t!9^3 
5 kDa::^^?^cff--rX(^^<>' K;iS;i^til$nfc (HI 4 6 ^PP)„ ::tO^^>- Hli^TiFLAGiTC 
<t 5 n hJzi^^^tL, GST-HA-^ t'^9^>';6i^->/ t-;^^y i^te:#;&D bfc^(Z) 
i%;tbtufCo ^blc, ATP, El^:^cf*E2(DV^-m;0^=^:X^b/c^;^?^T'ti, ->y 
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^(^gB::i-tr^^V-fb:dS®ib''iV>:i 2: :6S^$n/Co Buffer A(D^X-\f—y< 
nununopurification<?3^^J; 2) iy\t.EZ=^\f:^^>'-m&W]) 

»-hifc ;«> :6r-^ ^ -AS BH p> iSi J- 7^f> ^ 
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1. TIB (a) (e) OV^-f tb^^i-|E*fe<^^ P ^ ^ V';^-^^ Ko 

( e ) iB^ij#-^ : 1 izLWM.<DmM%mt<i^fj: < th7 0 %^±(Dnm^^^-r 

4. llk(D (1) - (3) ;i^b^.e5S*/i>b3l^$tu-5d'^/.c< i:^lo(^?§'l-4^W-rs 

( 2 ) / t';^ y :/ y Ksi-5 ^-^i-^) 
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7. »*^6 tC|E^cOff$«te^M^*g*L. ^?f^K$S^^fBfia*fc(^^©J:$*±?f 



14. ^OX^^-^tf, :i^^i^^^<Dtt*^3{Cf5<feO||S». *5<ttJ«/*fc{4^ 

#^1taii-sxa 

(1) ^{*l^*4^st*:5 8 iCfS^cDtrtfr h $ -^-5 xm^ cfc -0^ 
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< thl 5?!.^ K^-^tf^K ^)^^ Ko 

(1) 1 6|c:tB^<D7Hy^^ U';^-9^K<t^M$i^6X^. *5<t 

1 8 . It*:^ 1 6 lc|E«fe<^^K y ^ ^ W;^^ K^-a . ItJjt^ 1 ^fcttWsitaS 2 {dfB 

2 1. r^j9a;as7^^<t:M^»JlS-^fe5. ft*^ 1 9 {ciB^(^:;^'&o 

i) ^^#<0^^$:^5N-'t'l-#iS-r5lSttM«iiy e'-^5"(^-^-:«'-tr^{±i-rS 
X^x 

ii) xm i)(0:^tBr^^^. ItttPtpy !>-^9"irMiS#ttSxa 
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'ff^-g'J^^^liii-sxm 

2 9. y K/5S'>y t:';^- JJ >- y ;;!?->' KSl-5T'fc5it*^ 2 8 lClB«fe»;^?feo 

3 0. ^C9Xm^-irtf. ft*:53(ctegtt7)i?>'^>°^ffi^(^y;if:/Kt<D5i$-g^^pjL 
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b ) hGIE33< y ^ KO^m ^-^^V'^il'J^i- 5 xm. 

a ) It*:^ 3 3 i^mM<D:^^i^^-^X . ^mit^m<Dm^^ 1 {-fB*fecD/K y pi 



wo 02/052007 PCT/JPOl/11289 

85 

4 4.f»*Il4 2tClBi^c^ h^^'^v^ai^^yiJ'^^t h^tifti^tZl 

4 7. ^cDXa^-atp. IS*^l^fcJ:il»*il2lcfS^(^^°y^^i^;r9^ K<Z)i^H 
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SEQUENCE LISTING 

<110> Locomogene, Inc. 

<120> synovial cell protein 

<130> BHP-AOOOIYIP 

<140> 
<141> 

<150> JP 2000-405082 
<151> 2000-12-22 

<150> JP 2001-266492 
<151> 2001-06-27 

<160> 7. ... _ 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 3374 
<212> DNA 

<213> Homo sapiens 
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<220> 
<221> CDS 

<222> (403).. (2256) 

<4UU> i 

gccctttctt atgagcatgc ctgtgttggg ttgacagtga gggtaataat gacttgttgg 60 

ttgattgtag atatagggct ctcccttgca aggtaattag gctccttaaa ttacctgtaa 120 

gattttcttg ccacagcatc cattctggtt aggctggtga tcttctgagt agtgatagat 180 

tggttggtgg tgaggtttac aggtgttccc ttctcttact cctggtgttg gctacaatca 240 

ggtggcgtct agagcagcat gggacaggtg ggtaagggga gtcttctcat tatgcagaag 300 

tgatcaactt aaatctctgt cagatctacc tttatgtagc ccggcagtcg cgcggattga 360 

gcgggctcgc ggcgctgggt tcctggtctc cgggccaggg ca atg ttc cgc acg 414 

Met Phe Arg Thr 
1 

gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg get gtg gtg get 462 
Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly Ala Val Val Ala 
5 10 15 20 



eac gcc tac tac etc aaa cac cag ttc tac cec act gtg gtg tac ctg 



510 
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His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr Val Val Tyr Leu 



25 



30 



35 



acc aag tec age ecc age atg gca gtc ctg tac ate cag gee ttt gtc 558 
Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He Gin Ala Phe Val 



40 



45 



50 



ctt gtc ttc ett ctg ggc aag gtg atg ggc aag gtg ttc ttt ggg caa 606 
Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val Phe Phe Gly Gin 



55 



60 



65 



ctg agg gca gca gag atg gag cae ctt ctg gaa cgt tec tgg tac gcc 654 
Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg Ser Trp Tyr Ala 
70 75 80 

gtc aca gag act tgt ctg gcc ttc acc gtt ttt egg gat gac ttc age 702 
Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg Asp Asp Phe Ser 
85 90 95 100 

ecc cgc ttt gtt gca etc ttc act ett ctt etc ttc etc aaa tgt ttc 750 
Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe Leu Lys Cys Phe 

105 110 115 



cac 
His 



tgg ctg get gag gac cgt gtg gac 
Trp Leu Ala Glu Asp Arg Val Asp 
120 125 



ttt atg gaa cgc age ecc aac 
Phe Met Glu Arg Ser Pro Asn 

130 



798 



* 

« 
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ate tec tgg etc ttt cac tgc cgc att gtc tct ctt atg ttc etc ctg 846 
He Ser Trp Leu Phe His Cys Arg He Val Ser Leu Met Phe Leu Leu 
135 140 145 

ggc ate ctg gac ttc etc ttc gtc age cac gcc tat cac age ate etg 894 
Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr His Ser He Leu 
150 155 160 

acc cgt ggg gcc tct gtg cag etg gtg ttt ggc ttt gag tat gcc ate 942 
Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe Glu Tyr Ala He 
165 170 175 180 

etg atg aeg atg gtg etc acc ate ttc ate aag tat gtg ctg cac tec 990 
Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr Val Leu His Ser 

185 190 195 

gtg gac etc cag agt gag aae cce tgg gac aac aag get gtg tac atg 1038 
Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys Ala Val Tyr Met 

200 205 210 

etc tac aea gag etg ttt aca ggc ttc ate aag gtt ctg etg tac atg 1086 
Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val Leu Leu Tyr Met 
215 220 225 



gee ttc atg acc ate atg ate aag gtg cac acc ttc eca etc ttt ^ce 1134 
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Ala Phe Met Thr He Met He Lys Val His Thr Phe Pro Leu Phe Ala 



230 



235 



240 



ate egg ccc atg tac ctg gcc atg aga cag ttc aag aaa get gtg aca 1182 
He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys Lys Ala Val Thr 



245 



250 



255 



260 



gat gcc ate atg tct cgc cga gcc ate cgc aac atg aac acc ctg tat 
Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met Asn Thr Leu Tyr 



265 



270 



275 



1230 



cca gat gcc acc cca gag gag etc cag gca atg gac aat gte tgc ate 
Pro Asp Ala Thr Pro 61u Glu Leu Gin Ala Met Asp Asn Val Cys He 



280 



285 



290 



1278 



ate tgc cga gaa gag atg gtg act ggt gcc aag aga ctg ccc tgc aac 
He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg Leu Pro Cys Asn 



295 



300 



305 



1326 



eac att ttc cat acc age tgc ctg cgc tec tgg ttc cag egg cag cag 1374 
His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe Gin Arg Gin Gin 



310 



315 



320 



ace tgc ccc acc tgc cgt atg gat gtc ctt cgt gca teg ctg cca gcg 
Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala 
325 330 335 340 



1422 
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cag tea cca cca ccc ccg gag cct gcg gat cag ggg cca ccc cct gcc 
Gin Ser Pro Pro Pro Pro 61u Pro Ala Asp Gin Gly Pro Pro Pro Ala 



345 



350 



355 



1470 



ccc cac ccc cca cca etc ttg cct cag ccc ccc aac ttc ccc cag ggc 1518 

■ - Pro-Hi s Pro Pro Pro-Leu- Leu-Pro- Gin-Pro-Pro Asn Phe- Pro-Gln-Gly- 

360 365 370 

etc ctg cct ect ttt cct cca ggc atg ttc cca ctg tgg ccc ccc atg 1566 
Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu Trp Pro Pro Met 
375 380 385 

ggc ccc ttt cca cct gtc ccg cct ccc ccc age tea gga gag get gtg 1614 
Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser Gly Glu Ala Val 
390 395 400 



... get. cct CCA tec. ace, agt .gca .g-ca_ gcc_ctt.tct .egg ccc agt gga gca 
Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg Pro Ser Gly Ala 



405 



410 



415 



420 



1662 



get aca ace aca get get ggc ace agt get act get get tct gcc aca 1710 
Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala Ser Ala Thr 



425 



430 



435 



gca tct ggc cca ggc tct ggc tct gcc cca gag get ggc cct gcc cct 



1758 
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Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly Pro Ala Pro 



440 



445 



450 



ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg cct cca ccc 1806 
Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu Pro Pro Pro 



455 



460 



465 



ttt gcc ttc ccc cca atg cct gtg ccc cct gcg ggc ttt get ggg ctg 1854 
Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe Ala Gly Leu 



470 



475 



480 



acc cca gag gag eta cga get ctg gag ggc cat gag egg cag cac ctg 1902 
Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg Gin His Leu 



485 



490 



495 



500 



gag gcc egg ctg cag age ctg cgt aac ate cac aca ctg ctg gac gcc 1950 
Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu Leu Asp Ala 



505 



510 



515 



gcc atg ctg cag ate aac cag tac etc acc gtg ctg gcc tec ttg ggg 1998 
Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala Ser Leu Gly 



520 



525 



530 



ccc ccc egg cct gcc act tea gtc aac tec act gag ggg act gcc act 2046 
Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly Thr Ala Thr 



535 



540 



545 
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aca gtt gtt get get gee tec tec aee age ate cct age tea gag gee 2094 
Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser Ser Glu Ala 
550 555 560 

acg aec cca ace eea gga gee tec cea cca gee cct gaa atg gaa agg 2142 
Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu Met Glu Arg 
565 570 575 580 

eet eca get cct gag tea gtg ggc aca gag gag atg cct gag gat gga 2190 
Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro Glu Asp Gly 

585 590 595 

gag cec gat gea gca gag etc cgc egg cgc cgc ctg cag aag ctg gag 2238 
Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin Lys Leu Glu 

600 605 610 

tct eet gtt gee cae tga caetgeccca gcccagccec agcctctgct 2286 
Ser Pro Val Ala His 
615 

ettttgagca gecctcgetg gaacatgtcc tgceaceaag tgccagetcc ctctetgtct 2346 
gcaceaggga gtagtacccc cagctctga^ aaagaggegg cateeeetag gceaagtgga 2406 



aagaggctgg ggttcceatt tgaetccagt cccaggcage catggggatc tegggteagt 2466 
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tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga aggcagaagg 2526 
tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg ggctgcccct 2586 
ccaagcccta cttgtatgtg cggagtcaca ctgcagtgc.c gaacagtatt agctcccgtt 2646 

f 

cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc tggcccaccc 2706 
ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct cttgtggtgg 2766 
tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca cacaactcag 2826 
ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc ctgccccgcc 2886 
cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg tctcacccag 2946 
cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg accactgcaa 3006 
tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt tagaattgga 3066 
attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg aatgcttaat 3126 
cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga aaaggctctg 3186 
tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc ccttggtttt 3246 
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gtgttacaag agttgttgga gacagtttca gatgattatt teiatttgtaa atattgtaca 3306 



aattttaata gcttaaattg tatatacagc caaataaaaa cttgcatteia caaeiaaaaaa 3366 



aaaaaaaa 3374 



<210> 2 
<211> 617 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 

20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 



Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 
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Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 

85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 

100 105 110 



Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 



Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 

165 170 175 

Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 

180 185 190 



Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 
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Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

T ... T m- 1*^4. Ai« ni»^ Urs4- Tli« Tlrt Mp+ Tlo T.vQ A/fll HiR Thr Phft 

IitJU JLitJU 1^1' ritJt ma riic ricu xiix xxo iiCi* x**^ -jw 

225 230 235 240 

Pro Leu Phe Ala lie Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 

245 250 255 

Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 

260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He lie Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
290 295 300 

Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 

325 330 335 



Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
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340 



345 



350 



Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 



355 



360 



365 



Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 



370 



375 



380 



Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 



385 



390 



395 



400 



Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg 



405 



410 



415 



Pro Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala 



420 



425 



430 



Ala Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala 



435 



440 



445 



Gly Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro 



450 



455 



460 



Leu Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly 
465 470 475 480 



t 



PCT/JPOl/11289 
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14/29 



Phe Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu 

485 490 495 



Arg Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn lie His Thr 



r- r ^ w ^ 



Leu Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu 
515 520 525 



Ala Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu 
530 535 540 



Gly Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro 
545 550 555 560 

Ser Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro 

565 570 575 



Glu Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu -Glu Met 

580 585 590 



Pro Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu 
595 600 605 



Gin Lys Leu Glu Ser Pro Val Ala His 
610 615 



.» * 
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<210> 3 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

Ser Leu Ala Leu Thr Gly Ala Val Val Ala His Ala Tyr Tyr Cys 
15 10 15 



<210> 4 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 4 
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Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala Gin Ser 
1 5 10 15 



<210> 5 

<211> 15 

<212> PRT - 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 5 

Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Cys 
15 10 15 



<210> 6 
<211> 3028 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> CDS 

<222> (60).. (1910) 



v 
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<400> 6 

gcagtcgcgc ggattgagcg ggctcgcggc gctgggttcc tggtctccgg gccagggca 59 



atg ttc cgc acg gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg 107 
Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

get gtg gtg get eac gee tae tac etc aaa cac cag tte tac eee' aet 155 
Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 

20 25 30 

gtg gtg tae ctg aee aag tec age eee age atg gea gtc ctg tac ate 203 
Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr lie 
35 40 45 



cag gee ttt gtc ett gtc ttc ctt ctg gge aag gtg atg ggc aag gtg 251 
Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 



ttc ttt ggg caa ctg agg gca gea gag atg gag cae ctt ctg gaa cgt 299 
Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 



tec tgg tac gcc gtc aca gag act tgt ctg gcc ttc acc gtt ttt egg 
Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 



347 



4 
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85 90 95 

gat gac ttc age ccc cgc ttt gtt gca etc ttc act ctt ctt etc ttc 395 
Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 

a 

... . ^ ^ •4•4/^ 

100 lUti iiu 

etc aaa tgt ttc cac tgg ctg get gag gac cgt gtg gac ttt atg gaa 443 

1 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

cgc age ccc aac ate tec tgg etc ttt cac tgc cgc att gtc tet ctt 491 
Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 

atg ttc etc ctg ggc ate ctg gac ttc etc ttc gtc age cac gcc tat 539 
Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

cac age ate ctg ace cgt ggg gcc tet gtg cag ctg gtg ttt ggc ttt 587 
His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 

165 170 175 

gag tat gcc ate ctg atg aeg atg gtg etc acc ate ttc ate aag tat 635 
Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 

180 185 190 



V 
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gtg ctg cac tec gtg gac etc eag agt gag aac ece tgg gac aae aag 683 
Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 

get gtg tac atg etc tac aca gag etg ttt aea gge tte ate aag gtt 731 
Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

ctg ctg tac atg gcc ttc atg acc ate atg ate aag gtg cac ace tte 779 
Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 

cca etc ttt gcc ate egg ccc atg tac ctg gcc atg aga cag ttc aag 827 
Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 

245 250 255 

aaa get gtg aca gat gcc ate atg tct cgc cga gee ate cgc aac atg 875 
Lys. Ala Val . Thr Asp Ala lie Met Ser Arg Arg Ala He Arg Asn Met 

260 265 270 

aac acc ctg tat cca gat gcc ace cca gag gag etc cag gca atg gac 923 
Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 



aat gtc 
Asn Val 



tgc ate ate tgc cga gaa gag atg gtg act 
Cys He He Cys Arg Glu Glu Met Val Thr 



ggt gcc aag aga 
Gly Ala Lys Arg 



971 
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290 295 300 

ctg ccc tgc aac cac att ttc cat acc age tgc ctg cgc tec tgg ttc 1019 
Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

cag egg cag cag acc tgc ccc acc tgc cgt atg gat gtc ctt cgt gca 1067 
Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 

325 330 335 

teg ctg cea gcg cag tea eca cea ccc ecg gag cct gcg gat cag ggg 1115 
Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro 61u Pro Ala Asp Gin Gly 

340 345 350 

cea ccc cct gee ccc cac ccc cea cea etc ttg cct cag ccc ccc aac 1163 
Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 

ttc ccc cag ggc etc ctg cct cct ttt cct cea ggc atg ttc cea ctg 1211 
Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 



tgg ccc ccc atg ggc ccc ttt cea cct gtc ecg cct ccc ccc 
Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro 
385 390 395 



age tea 
Ser Ser 
400 



1259 



*1 
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gga gag get gtg get cot cca tee aee agt gca gee ctt tct egg cec 1307 
Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 



405 



410 



415 



agt gga gca get aea ace aea get get ggc aee agt get act get get 1355 
Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 



420 



425 



430 



tct gee aea gea tet ggc cea gge tct ggc tct gee cca gag get ggc 1403 
Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 



435 



440 



445 



cct gee cet ggt ttc ccc ttc ect cct cec tgg atg ggt atg ecc ctg 1451 
Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 

cct cea ccc ttt gee ttc ccc cca atg cct gtg ccc ect gcg ggc ttt 1499 
Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 



get ggg ctg ace cea gag gag eta cga get ctg gag gge eat gag egg 1547 
Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 

485 490 495 



cag cae ctg gag gcc egg ctg eag age ctg cgt aac ate cac aca ctg 
Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 



1595 
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500 505 510 



ctg gac gcc gcc atg ctg cag ate aac cag tac etc aee gtg ctg gee 1643 
Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 

OlD 0^0 S/SO 



tec ttg ggg ccc ccc egg cct gcc act tea gtc aac tec act gag ggg 1691 
Ser Leu 61y Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
530 535 540 



act gcc act aca gtt gtt get get gcc tec tec acc age ate cct age 1739 
Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 
545 550 555 560 



tea gag gcc acg acc cca acc cca gga gcc tec eca eca gcc cct gaa 1787 
Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 

565 570 575 



atg gaa agg cct cca get cct gag tea gtg gge aca gag gag atg cct 1835 
Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 

580 585 590 



gag gat gga gag ccc gat gca gea gag etc cge egg 
Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg 
595 600 



cge cge ctg cag 
Arg Arg Leu Gin 
605 



1883 
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aag ctg gag tct cct gtt gcc cac tga cactgcccca gcccagcccc 
Lys Leu Glu Ser Pro Val Ala His 



1930 



610 



615 



agcctctgct cttttgagca gccctcgctg gaacatgtcc tgccaccaag tgccagctcc 1990 
ctctctgtct gcaccaggga gtagtacccc cagctctgag aaagaggcgg catcccctag 2050 



gccaagtgga aagaggctgg ggttcccatt tgactccagt cccaggcagc catggggatc 2110 
tcgggtcagt tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga 2170 
aggcagaagg tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg 2230 
ggctgcccct ccaagcccta cttgtatgtg cggagtcaca ctgcagtgcc gaacagtatt 2290 
agctcccgtt cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc 2350 



tggcccaccc ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct 2410 
cttgtggtgg tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca 2470 
cacaactcag ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc 2530 
ctgccccgcc cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg 2590 
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tctcacccag cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg 2650 



accactgcaa tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt 2710 



tagaattgga attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg 2770 



aatgcttaat cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga 2830 



aaaggctctg tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc 2890 



ccttggtttt gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa 2950 



atattgtaca aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa 3010 



caaaaaaaaa aaaaaaaa 3028 



<210> 7 

<211> 616 

<212> PRT 

<213> Homo sapiens 



<400> 7 

Met Phe Arg Thr Ala Val.Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 
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Ala Val Val, Ala His Ala Tyr Tyr Leu Lys- His Gin Phe Tyr Pro Thr 

20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 

35 40 45 

Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 

Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

Ser Trp Tyr Ala Val .Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 

85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 

100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 



Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 
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His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 

165 170 175 

Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 

180 185 190 

Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 

Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 

Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 

245 250 255 

Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 

260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 



Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
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290 295 300 



Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 



Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 

325 330 335- 

\ 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala. Asp Gin Gly 

340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro. Gin Pro Pro Asn 
355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 

Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 

405 410 415 



Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 

420 425 430 
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Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 
435 440 445 

Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
A^r\ Aiici ARn 

-^KJM ±KJXJ *W 

Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 

Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 

485 490 495 

Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 

. 500 505 510 

Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 

515 520 525 

Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 

530 535 540 

Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 
545 550 555 560 



Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 

565 570 575 . 
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Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 

580 585 590 

Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 

Lys Leu Glu Ser Pro Val Ala His 
610 615 
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